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What This Module Is About

¢ What is geothermal?
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What i1s Geothermal?

¢ Two types of geothermal energy:

» High-Grade Geothermal: One from earth’s deep
internal heat generation (i.e. used for power
generation).

* Low-Grade Geothermal: The other from solar energy
stored in the earth’s surface (i.e. used for heating &
cooling)

Temperatures in the Earth
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High Grade Geothermal
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Taken from Idaho National Laboratory, USDOE,
The Future of Geothermal Energy, 2006
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High Grade Geothermal
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Average Surface Temperatures
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High-Grade Geothermal

¢ From earths internal heat

¢ Energy producing

¢ Renewable

¢ Requires temperatures >150C (300F)

¢ Resources <3Km (10,000 ft) to 10KM (30,000 ft)
¢ Developable U.S. Resources = 100 Gigawatts

¢ Not what this course is about
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Low-Grade Geothermal

Reflected by Reflected Reflected from
atm osphere by clouds earth's surface
6% 20% 4% 649% 6%

Radiated to space

¢ Solar influenced heat ey

100% atmosphere

Absorbed by
atm osphere 16%

¢ Energy leveraging (not producing)

Absorbed by
clouds 3%

¢ Energy efficiency (not renewable)

Absorbed by land

¢ Requires temperatures 45F to 65F and oceans
¢ Resources <1,500 feet (commercial drilling limit of technology)

¢ Subsurface functions as heat-source in winter and heat-sink in
summer.

¢ Needs ground source heat pump (GSHP)

¢ That’s what we’re here for
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What This Module Is About
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¢ How It works
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How can 50 Degree Water Heat My
House to 70 Degrees?

¢ Think of subsurface as a thermal reservoir. Not
direct heating or cooling

¢ Heat pump to transfer/concentrate thermal
energy through refrigeration/compression
process
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Results in 100F-130F forced hot water heat
(conventional boiler: 160F-180F)

E! la Environmental LLC

advise & remediate & sustain 12



http://www.google.com/url?sa=i&rct=j&q=how+does+ground+source+heat+pump+system+work&source=images&cd=&cad=rja&docid=zoMtgEku-PJT3M&tbnid=tfnqkzdrcxEaEM:&ved=0CAUQjRw&url=http://www.geo4va.vt.edu/A3/A3.htm&ei=4ok3UbTXN6T90gGCw4BA&bvm=bv.43287494,d.dmQ&psig=AFQjCNFQlObGvrG59s6JTeIJHUty-0an3g&ust=1362680052176757

What This Module Is About
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Main Geo Earth-Coupling Types
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Heat Pumps
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Earth-Coupling Comparison

Closed Loop Standing Column Open-Diffusion

Install Cost 3 2 1
Efficiency 3 2 1
Geology 1 2 3
Maintenance 1 2 2

1 = Highest/Best
Comparative Rating

Open Systems are least costly to install and most efficient, given the proper conditions
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What This Module Is About

o Typical applications
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Common Applications

¢ Individual residence
¢ Commercial buildings
¢ Replace conventional bolilers, chillers, etc.

¢ Hybrid systems (peak demand)

1 = Highest/Best
Comparative Rating

¢ Groundwater treatment systems??
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Good Things to Know

¢ 500 foot deep closed loop well ~ 2 ton cooling
(24,000 Btu/hr)

+ 1,500 foot deep standing column well ~ 20 tons
cooling (240,000 Btu/hr)

¢ |t's about the rock column! Not groundwater
¢ Groundwater quality is important

¢ Aquifer Thermal Conductivity (Btu/hr-ft-°F) is
Important
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Questions?
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